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COKTRIBU'i'IOiNS OV OSaMAN SGXBMIS'fS . TO THK 
• SOVIEII' \10MIC EKSRGY PROGRAM 
‘ . . Simp TMSTI'iUTB 


PEOBtm 

. Jo determine the role pleyed by the German scientists at Sinop in con¬ 
tributing to the development of the Soviet atomic ener^ program. 

CONCLUSIOKS 

1, German scientists-Thiessen and his “group" at the Sinop Institute from 
19 ]A to 1952 developed a jdre-mesh backed diffusion barrier which was of ^eat 
inportance^^to the Soviet atomic energy program, being second only to the German 
uranium produc-tion work at SLeiCtrostal.^_ 

2. The electromagnetic isotope separation research carried out by the von 

■ Ai'denne group also contributed to the.success of the Soviet atomic energy pro^rani 
Their efforts relieved the Soviet scientists from devoting considerable tame to 
this particularly important phase of the research program. 


i 

i 


i 

i 

j 


3, Steenbeck's research and development on the ultracentrifuge contributed 
to the overall atomic research program in that his group investigated and reported 
on one feasible method,of isotope separation. 


Ij. The ion source research and development by the von Ardenne group is be' 
lieved to be the forertmner to the work on the Soviet accelerator program. 


DISCUSSION 


Introdiictlon 

The research institute at Sinop is one of the two main research institutes 
which the Soviets set up in the Sukhumi -area to accommodate the German and 
Austrian scientists brought into the:Soviet Union during IpliS to work on teeir 
atomic energy program. The Institute- x^aa located some 2 to 2? miles south oi 
Sukhumi and approximately 3| miles northeast of Agudzeri, the location of the 
-second institute in. this area. The Institute buildings,, formerly an Into^ist 
Hotel, were located on an elevation some 650 yards from the shore of the BlaciC 
Ee'a. This institute has been referred to as the "Institute von Ardenne , 
"Obyekt Sinop'!, and Obyekt 'A'". In this report the institute is referred to 
.■>.n the Sinop institute. 

Th.^i first contingent of Gorman a,nd Austrian contract scientists arrived at 
■ institute in the fall of 19ii5. Kanfred von Ardenne had previously been 
‘":er:i.:r..''ted as the Garman "scientific chief" of the institute. This siriall group 
c -ntr-ct scientists could serve only as the nucleus of the staff for such an 
.‘.dPitional tsahaical arid semi-teohnical personnel ware necessaiy to 
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serva . as laboratory assistants and technicians. The Soviets careiully screened 
the inmates of all prisoner-of-war camps throughout .Soviet occupied or controlled 
territories. All prisoners-with a suitable background were further interviewed 
by some member of the German Sinop' staff. The^ qualifications were apparently 
presen-ted to the German chiefs of the institute and in this manner the prisoners . -i (, 
were chosen and sent to the particular installation where they were to work. The 
technicians thus selected for work at Sinop began to arrive at the institute in 
191)6 and in late 19lj6 the Institute became operative. Eventually these POM's were 
offered the opportuni-ty to sign contracts to continue -working in the Soviet Union 
at higher salaries. Many signed, but others felt that signing such a contract 
would result in their being retained in -the Soviet Union for a longer period., 

These prisoner technicians were retained at the Sinop installation un-til lata 19U9 
before being released to camps for eventual repatriation. * 


The primary research assignment of Sinop was that of isotope separation. The 
individual phases of the overall problem were divided between this institute and 
that at Agudzeri. Three specific problems'.were assigned for study at Sinop. The 
entire program of the Institute xvas under the general super-vision of Von Ardenne, 
who was also personally responsible for the research being conducted on -fte 
problem of electromagnetic separation of isotopes. Thiessen led, the research 
directed toward the development and production of a diffusion barrier. Steenbeck 
led all work being done on separation of isotopes by use of an ultracentrifuge. 

Each of these items will be discussed below. .Other tasks were: (1) the design 
and construction of a desk type electron J^croscogp- of which only the electric 
components were completed in September 19l*9. fRis xvork was done under the direction 
of Reibedanz; (2) the design of a cyclotron, also under -the direction of Reibedanz, 
which xwas discontinued in 19R7, and (3) the study of the physiological and bio¬ 
logical effects of radiations upon plants and animals, under the direction of 
Menke. This last task was discontinued at Sinop when the Henke' group was trans¬ 
ferred to Sungul in 19lj8, 


'SSP.f-RllxtSNT I; The von Ardenne Group 

By the end of 19li5> Baron Manfred von Ardenne had won -the confidence of toe 
Soviets who. held him in high esteem as a scien-tist. His colleagues, however, 
considered him to be a charlaton and by no means an able scientist. Kis main 
forte recognized ■>by all,was his ability to organize a group of researchers and 
e3g)loit their work to his ovm advan-tage. 

^'Ihen the institute at Sinopi was ac-tivated, von Ardenne was installed as the 
chief German scientific director of the entire institute arid held the specific 
position of Chief of Department I. To this particular department was assigned 
toe task of investigating the problem of elec-tromagnetic-separation of. toe isotopes 
in general and of the isotopes of uranium in particular. 

Mhen Department I was first established it consisted of Manfred von Ardenne, 
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•toit'.ccfans, Jaeger, sr.d Itoggenbuck. Thin group was not sufficiently large to carry '■ 
r.;iT •he assigned investigation. At tlie suggestion of von Ardeniie, Smil• Lorenz was 
I'.'.rc'.ihly brought from Berlin Lo the Soviet Union and to the institute nt Sinon, 

;;'2 rnf■ assi.gned to voh Ardenna '-ibo considered hin as his "universal an;jinQer" and | 
S'.'.rant ootcntir.l help to the group. Through the prisoner-of-war recruitment ! 

program, the Ardenne group was J.'iirttiar augmented by Dr. Steuriel, Dr. Lehmann, j 

hr. Mueller, Dr. r’roehlich, 'lerlings, and Schwal as well as a large nuiriber of \ 

laboratory teohnioinns. and assistants. ■ To tliis group wore also assigned, a number . [ 
oC Soviet scientists .among whom were Deniikhanov, Chkuaseli, Gusev and his'wife. , ; 
The Soviets were no mors than technicians'but were assigned as "Soviet Scientists." 

• Dr. .Dteudel worked with Department I for only a short period of time and, ; 

ai'tsr a violent argument :ri.th von Ardenne', was transferred to the ultraoentrifuge : 

rroup under the leadership of Max Steenbeck. Dr. Leh.-aann assamad responsibility ! 

for the Ceramic laboratory and was assigned the task of developing a suitable j 

crucible for use in a high intensity ion source such as would be needed for the i 

electromagnetic separation project. ' Emil Lorenz was made responsible for system - ■ 

design and construction. rVoehlich, Herling and Hueller were responsible for' ' | 

the development of the high-voltage equipment necessary for the research and de- L 
velopment of the ion source and electromagnetic separation apparatus. 

, f 

In the fall of 19U7 the overall responsibility for the research project was I 

tr-'-nsferred from the institute at Sinop to. Elektrosila, at Leningrad. This trans- ' 

fer was initiated chiefly as a result of having only a 60. ton magnet available at i 
Sinop while there was a 200 ton magnet available at the Elektrosila plant at > 

Leningrad. The electromagnetic separation research work at Sinop now became I 

.’.•ersly a .support project for the main research being conducted at Elektrosila. [ 

then the project was transferred to Elektrosila, Ger.man personnel were also trans- j 

Tarred so that the project remained one of German responsibility despite the i 

ch.tnge in location. The Soviet personnel at Elektrosila acted only in the ca- i 
o.-icity of consultant*-. . , ' | 

, In i9li9. Professor Vskshinskiy, a -Soviet high vacuum specialists, initiated a 
•.•K-i'ujtitive urogram at Elektrosila. He is reported to have been using UOg as his ; 
;‘o-irnG -.naterial. There was a free transfer of research data and information from 
-J:-:-! German research workers to Laboratory II, but the Germans were allowed no • 
iC’.esE wh,?.tsoaver to the results of the research being p 0 rform 0 .d.jg.t Laboratory H 
to that of the work being conduc-ted by the group under^Jeicsliinslciy at ' ' S 

Ll'iktrosila. In fact, the German scientists were (fenied th^'tss-csl'^tha library )' 
1 'ilii.ies which were available, at Leningrad, thus necessitating their performing ? 
nac!' I'.nnecessary rork. 

t , 

. 'i’b* research work of the Germ.an sciontiste at Elektrosila was completed in 
and the I’ronp w.c:; I’etiiiuiod to Uio iiistituUo .at Sinop. Tholr work Llioro 
. ; ."0 until they wore rep.-itriatud in 19^5 was of only minor importance Inso- 
■ :• .--s the overall Soviet program was concerned. They did considerable work on 

types: l) "One suitable for. pulse operation, and 2) one • 

for continuous operation. This work could have been used in some phabe f 

Soviet high energy accelerator program. ' • f 
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•i^T.5 and uechnici'in'. -‘a.-t- u-., 

•.•■■•v.'.d with iho fund con^in’S'^-^^®-Project at Sinop were 

... . 1 - ~nc conuinuad tnear work at Elektrosila. 

. •‘•j—st SIX montths eHos^i* the tmn^f*^*'** 4.u . 

.win settiniT up the eouipjnent, perrectinff Elektrosila were 

t:-in entire system. The magnet wL a 2m vacuum, and working out "bugs" 

. .:-.:-.tion. Its power supply JJas ^ P°le 

c'lr-ont or 1200 amperes at 5o volts ' Thf> (.v. supplying a maximum 

r,:.3 races was made up or ro^ bSs si^s ^ an the 

was 1200 x 3000 x 1,00 inill^ete^ an^ iron top and bottom. The 
:-..-.-r:ngs for the insertion of comSntranri «ith all the proper 

•;:x. pumping unit consisted of two^identioal^s5a+i connections. 

."fzuRicn pumps. The pumps had an innai 3®^® Soviet produced oil- 

;ilament energy requirement of some 1$ kilovolt^f millimeters, 

•itor.s per second for each pump at a priS^f ® capacity of 1500 

/ksrican Ittnney rotary pump-as a baokL^ pump Anoth^r^^^t ^stem used an 

pre-evacuation of the entire system. ° ^ ^’otary pump was used for 

by late sprtog IpS^^thforoblL'tS^toca^'^o^® complete system checked out, 
increased positive currento and yej reSHuitLlf 

.*^.^o«s schemes an ion current of ten m-tii-? -line definition. After tryinr 

Laboratory H in a device that was mUiamperes obtained by 

in 19 ?, Laboratory II enclosed tL e^Se 

produce ion currents of about 50 min-ifmr. ^ Plasma column and were 
able line definiti-on. It has been reoLtod^th^^rK® maintain acoept- 

ourrent of some 200 milliampererL th« that Laboratory II obtained-an ion 
nifioant operational data as recalled by™ohiff 

Cathode, 150 amperes, 2 volts, 

Aux^l^ aJc? 0 J'toTf ■ 

PositlTO currwto* 50 to'fint??Tf ’ ^“Its- 

Evaporation rate: 1.2 grams Potentials 35 KV. 
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iSSkSKSg;, *» S“ P..- ...opd at ; a I0-! „„ 

aE°” 


3» 

b. 

O'. 

d. 

e. 

f. 

g* 

•h. 

1. 

j • 

k. 

l. 

m. 

■ n. 
o. 


f 


I 


- S - 

' s E ft i fi ^ m 


Approved for Release: 2018/12/03 C06741339 




CQ6741339 


a* 


*ri 


Approved for Release: 2018/12/03 C06741339 .■. ..i _ 


’.'.U'L nci-.. o i.J'orM the Oerrjer.;. i;: r-n .vih-oiit .-itteapt was being made by most 

oi' t>!e Soviov ccien&iniiP tc c;c.r.j;iit,-,'ly the German scientists and their 

work. VeknhinsXiy himselX" took one oi' the Oormsn produced ion sources and tested 
it vdth his osm .T-agnet which was properly shinuaed .and obtained a separation factor 
of IjO -...dtiiout any difficulty. .When the German scientists were being berated by 
the Soviet.s of the Hinth Directorate for having failed in their project, Artsimovich 
revealed the subterfuge and protested against the unfair treatment of the Germans 
tAo '-zere working on the problem. ■ The apparatus is reported to.have had an 
efficiency of some 20 to 23 percent. The remaining uranium could be recovered 
by periodic cleaning of the apparatus. 

On 1 August 1950 , the Ger-man scientists, working on the project at E 

Elektrosila, completed their work and were, returned to Sinop shortly thereafter. ‘ 

In 1952 , a'. 200 ton magnet, together with the necessary povrer-packs and high ] 

voltage installations, was moved to the institute at Sinon. The installation t 

was set up and research was started on improving the method of separating, electro- . ; 

magnetically, isotopes of other economically impor'tant metals. The ion source 
iised In this work was of the same type as that developed in the work at ' 

Elektrosila. ?or the more easily evaporated metals, positive currents up to some 
250 milliamperes could be used and acceptable line definition maintair^id. 

The final disposition of the project for the development of electromagnetic 
separation of uranium isotopes is untaown. ' The Germans felt that the Soviets 
built no production plant making use of electromagnetic separation process for 
obtaining tI-235, having adopted the gaseous diffusion process for this part of 
their program. It is possible, however, -tiiat they are making use of this process 
for production scale separation of isotopes of other metals.- Still another 
pos.sibility is -that the process is used'in conjunction with the gaseous diffusion 
separation process in some mapner. 

Since there is no evidence to indicate that the Soviets made direct application 
of -the electromagnetic separation process .to their nuclear energy program it is 
questionable whether the work of the Sinop group of Germans made any great direct 
contribution to the success of the program. The fact that the group was awarded ’ 
several bonuses and cash awards; indicates that they did contribute to the program 
in some worthwhile manner. 
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:.,-\;/r-e''vhich^LSribiate/hI^Sl^ scientists at the Sinop 

■..--.-.i.;."! isotope separation pr'osram" <?t^r+ino '**e Soviet gaseous diffusion 

,. .-.U-kel nash-backed tubular barrier which wL group developed 

and vas in full scale nroductiL hv 5 production in 

v.is very probably used in one or more of the 19^9* Ihis Thiessen barrier 

-.ants built after 19h9. ®“^et gaseous diffusion 

Lsotones was designed a^^built'by^thrSovSt'rthems°l cranium 

r-eip. This was a flat plate barri=r nrohahi without icnoun German 

barrier was used in the fSs^Soi^t ^ 

sections of which were in operation in 191^8. diffusion plant at Verkhneivinsk, 

to develop tubule ^Lerbar-iers^’^Thif Sinop and Agudzari 

Soviet recognilion of the seaU^ Ind gas have stemmed from-early 

ed with flat plate barrier, or mfv simnW Problems lively to be encounter- ’ 

explore an alternate approach to The pr^lem.' ® to 

developed an -extruded^S'ctel SbularTar 2 ® figged to Reinhold Eeichmann »^o 
Hoichmann's death the SSer 19W. Af^r 

Ihiessen barrier, and the use of tha^Ro-i behind that of the 

begun for more than two. years aftS the Thi^anT^®^ probably not 

alter the Thiessen barrier was in full produoUon. 

and Keichmann°^rL^'''®Thrtvro^^oeS'T^"L°fulte d Thiessen 

characteristics. The Thiessen barriaT ^ their separative 

■robably not in operation lintil 1951 ^^^“t plant was .• 

dull production is not positively kn^^but I, i«to 

and to Reichmann's Soviet successor rarm-in^ awards in 1952 to Eeichmann's widow 
substantial benefits from thf^velbpJS^t ’ gained 

not be repeated h^e. ItT^S^inSrest to note 

oallart into the Raichmann ba-te- n«o!rL i however, that Thiessen was ■ 

. -.-r-Uca in :!!" ^ter development of his own barrier 

■''-•■"Ui barrier r->i—’"'dl ..•'’•ve Contributed matarially to 
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nesh ^naci-.iner/'f 3 srmaiy. Ihe Soviets 

nesh nianufrctoing facilities L mesh and presumably set uo 

mesh were procia-ed in East Gernanv '- 7 „, -T^rR^ru®”' QUantiti'es' of 

■ ■ ■ S's:; Jr^“ss£- 
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uited xn failiiTe, A Hav locc> nu . ^tno^ni developjuont in thi*? • 
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been started then! suggests that straight-acrosrcutti^® 

the experiment va^ a ^®lid. thin it m^t K^fiX fw 

standards in July 1952. ’ apeoifications reverted to theS^Jid 

The mesh was cut on fa>Niae 
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